Key indicators: single-crystal X-ray study; T = 223 K; mean (C-C) = 0.003 Å; R factor = 0.043; wR factor = 0.118; data-to-parameter ratio = 9.8.
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2003 ); cell refinement: SAINT (Bruker, 2003) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: PLATON (Spek, 2009); software used to prepare material for publication: SHELXL97. (Salvador et al., 2006 (Salvador et al., , 2008 Pinto et al., 2008a) . Recently, we have reported a new process for the preparation of β-hydroxy nitrates by the use of stoichiometric amounts of bismuth(III) nitrate, in the ring opening reaction of epoxides (Pinto et al., 2007a) . Interestingly, the bismuth(III) salt showed a dual action, both as nucleophile donor and reaction promoter.
D-HÁ
Using this procedure, the ring opening of 5α,6α;16α,17α-diepoxy-20-oxopregnan-3β-yl acetate afforded regio-, stereo-and chemoselectively the title compound (I), bearing an intact 16α,17α-epoxide function (Pinto et al., 2007a) .
In order to unequivocally demonstrate the trans-diaxial nature of the ring opening of the 5α,6α;16α,17α-diepoxysteroid and the chemoselectivity for the epoxide fused to ring B, X-ray crystallography study was carried out on suitable single crystals of (I). Related X-ray diffraction studies on 5α-hydroxy-6β-substituted steroids have been recently published by our group (Pinto et al., 2007b (Pinto et al., , 2008b (Pinto et al., , 2008c ).
There are two symmetry independent molecules in the asymmetric unit (labeled A and B) . No significant differences concerning bond lengths and angles were found between molecules A and B. All rings in both molecules are trans-fused.
Ring A of molecules A and B adopts a chair conformation, although ring A of molecule B is more distorted, as shown by the Cremer and Pople (1975) Rings B and C have a conformation close to chair. A C14-envelope conformation was found for the five-membered ring D of both molecules, with the following puckering parameters [A: q 2 = 0.384 (3) Å and φ 2 = 211.6 (5)°; B: q 2 = 0.392 (3) Å and φ 2 = 211.6 (5)°]. The acetoxy group at C3 and the methyl ketone side chain at C17 are both equatorial to ring A and D, respectively. The substituents at ring B are in axial positions. The hydroxyl at C5 is α-oriented while the bulky nitrate group show β-configuration. The epoxide group fused to the five-membered ring is below the plane of ring D, thus presenting a 16α,17α-configuration. The molecules are hydrogen-bonded via the 5α-hydroxyl and the C20 carbonyl groups acting as donor and acceptor, respectively.
Experimental
The synthesis of 16α,17α-epoxy-5α-hydroxy-6β-nitrate-20-oxopregnan-3β-yl acetate (I) was efficiently accomplished by nucleophilic ring-opening of the corresponding 5α,6α;16α,17α-diepoxysteroid with bismuth(III) nitrate, in 1,4-dioxane (Pinto et al., 2007a) . The product of this reaction was isolated in 91% yield and identified as the title compound (I) from IR, 1 H and 13 C NMR spectroscopy data (Pinto et al., 2007a) . Recrystallization from methanol at room temperature gave colourless single crystals suitable for X-ray diffraction analysis.
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Refinement
All H atoms were refined as riding on their parent atoms using SHELXL97 defaults, C-H ranging from 0.96 Å to 0.98 Å, O-H = 0.82 Å and U iso (H) set to 1.2U eq (C) or 1.5U eq (C methyl , O). In the absence of anomalous scatterers, Friedel pairs had been merged prior to refinement. The absolute configuration was not determined from the X-ray data but was known from the synthetic route. Figures   Fig. 1 . ORTEPII plot of the title compound. Displacement ellipsoids are drawn at the 50% level.
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